Purpose: To examine smoking behaviours in Taiwan and compare those behaviours to those in the USA. Methods: Using the National Health Interview Survey (NHIS) of Taiwan (2001), a survey of over 20 000 participants, frequencies were calculated for smoking, ex-smoking, quantity smoked, and exposure to environmental tobacco smoke (ETS). Breakdowns by age, sex, and socioeconomic status were also calculated.
T he proportion of the population who smoke and who quit, their sociodemographic distribution and characteristics, the smoking intensity and the age of smoking initiation, and exposure to environmental tobacco smoke (ETS) vary considerably from nation to nation. 1 The extent of these differences has not been carefully studied, particularly among non-Western nations, [2] [3] [4] [5] due to the lack of quality data that can provide in depth analysis. Information on these smoking behaviours can form the basis for policy formulation on tobacco control programmes and serve as important indicators for their evaluation. [6] [7] [8] This paper examines the recent information on smoking behaviours in Taiwan, and highlights those characteristics that are distinctly different from those in the USA.
METHODS
The data used in this study are from the National Health Interview Survey (NHIS) of Taiwan (2001) conducted by the National Health Research Institutes and Bureau of Health Promotion, Taiwan. 9 10 This survey incorporated a multistaged stratified systematic sampling scheme. It first divided 359 township/districts of Taiwan into seven strata according to geographic location and degree of urbanisation. Townships or districts in each stratum were selected by probability proportional to their size (PPS). In each selected township/ district, lins (the smallest administrative unit) were selected with PPS. Four households were selected randomly from each selected lin. Each mentally competent member aged 12 years and above in the selected household was to be interviewed. The survey was in person and voluntary, with a token gift presented at the end of the interview. The response rate was 94.2%. The survey quality was assured by using experienced interviewers implementing standardised interview protocols.
In all, 6592 households (23473 persons) were sampled from the Taiwan area. Development of questionnaires was based on the Department of Health (DOH) needs of health indicators and the nature and nurture factors affecting health. The final version of the questionnaire was composed of five parts: household interview, individuals older than 12 years interview, individuals younger than 12 years interview, self administered questionnaire for teenagers between 12 and 17 years, and World Health Organization quality of life interview for adults aged 20 to 65 years.
Respondents were first asked whether they had smoked at least 100 cigarettes in their lifetime, and then asked whether they currently smoked. 11 Those who smoked were asked if they currently smoked everyday, some days or not at all. Current smokers were also asked for the number of cigarettes they smoked on an average day. ''Never smokers'' were those who had not smoked 100 cigarettes in their lifetime. Individuals who had smoked 100 cigarettes in their lifetime were either a ''current smoker'' or ''ex-smoker''. Smokers were classified as ''daily smokers'' if they smoked every day in the last 30 days, ''occasional smokers'' if they smoked 1 to 29 of the last 30 days, and ''ex-smokers'' if they did not smoke in the last 30 days.
Estimates are also presented on the average number of cigarettes smoked per day by daily smokers. Data on the age of initiation were based on the question, ''When did you begin to smoke regularly?''. Initiation age for smokers age 18 or older was expressed as a median, using a birth cohort method. 12 When NHIS interviewed 2540 adolescents aged 12-17, they were also given questionnaires to answer questions on aspects of health risk behaviour. The questionnaires were self administered in private and with confidentiality assured. Smoking rates are based on the same definitions as used with adults.
Individuals sampled in the NHIS were asked if anyone smoked in their home. Those who answered yes were asked how many days of the week someone smoked in their home. We tabulated the percentage of individuals exposed to smoke in their home and the extent of exposure based on the number of days.
Statistical analyses
Using SAS software, we calculated frequencies of the following outcome variables: daily and occasional smoking and ex-smoking rates, quantity smoked, and ETS exposure rates. Separate weights were not needed, because the sampling scheme led to a population profile that was tested to be very close to national average. 13 The age adjusted estimates were almost identical to the non-adjusted prevalence in table 1, reflecting that the age structure of the surveyed samples mirrored that of the national population.
Analyses of median initiation age were conducted by dividing the cross sectional survey data among ever-smokers into their respective years of birth. From 1901 to 1979, the initiation age (median) of each birth cohort, with years of birth grouped by five year interval, was calculated and plotted. 12 
RESULTS

Smoking rates
Age adjusted adult smoking prevalence in 2001 was 46.8% and 4.3%, for males and females, respectively (table 1). For males, the smoking rate increased stepwise with age until age 40, from 0.6% at 12 years old, to 17.3% by the beginning of high school (ages [15] [16] , to 22.6% by the end of high school (age 17), and then more than doubled to 47.7% by age 25 (table 2). The rate peaked at 57.1% during the 30-39 years range, and reduced stepwise as age became older, but still 40.9% of those males aged 60-69 were smokers. Similar tendencies are shown for females, who peaked in their 30s and declined over later ages. The proportion of the number of underage smokers, aged 17 or younger, among all male and female smokers, was 2.9% for boys and 8.8% for girls, respectively (data not shown). In addition, the ratio of smoking prevalence between boys and girls in this age group was 3.6 to 1 (14.3%/4.0%), as compared to 10.9 to 1 (46.8%/4.3%) among adult age groups. The proportion of underage to adult smoking rates was three times higher for girls (4.0%/4.3%) than for boys (14.3%/ 46.8%).
For men, those who graduated middle school had the highest smoking rates, with smoking rates declining with the duration of schooling. Similar patterns were observed for women. Prevalence rates also decreased with income for men, but less clear patterns were observed for women. Low income or less educated men (6-9 years of schooling) had a mean smoking prevalence nearly twice that of the high income or better educated (12 years or more). Men who work in blue collar occupations have 50% higher smoking rates than white collar occupations with service industries in between. For women, different patterns were observed, with service industries having the highest smoking rates, followed by blue collar and white collar. Table 2 shows that high school age adolescents had smoking prevalence between three to seven times higher if they did not attend school. Similar patterns were seen for those males who finished high school without further educational pursuit, with a threefold increase in their smoking rates. Between ages 17 and 25, male smoking prevalence increased from 22.6% to 47.7%, the greatest increase of any age group, indicating that substantial smoking initiation took place after age 17 when the individuals left high school.
Ex-smokers
As shown in table 1, the prevalence of former smokers was 6.8% for males and 0.5% for females, with an overall smoker/ ex-smoker ratio of 6.9. Among men, the rates of former smokers increased continuously with age, and the smoker/ ex-smoker ratio decreased from 26.2 in the 20-29 years to 1.3 in the 70 years or older.
Quantity smoked
Among current smokers, proportionately more females (14%) than males (6%) were occasional smokers, and, among males, the younger age groups (between the ages of 18-30) had more people smoking occasionally. Table 3 shows that the mean number of cigarettes smoked per day by daily smokers in 2001 was 17.2 for males and 10.8 for females. In both sexes, the quantity smoked increased with age and peaked at age 45-64, and then declined Year of birth (Taiwan)
Age (year) Figure 1 Median age at smoking initiation among people aged 18 or older, by sex and birth cohort in Taiwan based on National Health Interview Survey 2001. Median age at smoking initiation was the age at which one half of smokers in each cohort initiated smoking. For comparison, US smoking initiation age (for white men and women) is plotted at the right upper corner, using the same methodology (USDHSS, 12 p 75).
afterwards. At the time of smoking the most, middle age adults smoked 19 and 13 cigarettes/day, for males and for females, respectively. Environmental tobacco smoke exposure As shown in table 4, more than half of the total non-smoking population was exposed to ETS at home, and almost 40% were exposed on a daily basis. Females and those at younger ages tended to have higher exposure. In particular, more than half of non-smoking women of childbearing ages (57-59%) were exposed, much higher than men in similar age groups. Nearly two thirds of infants and young children (11 years or younger) were exposed to ETS at home.
DISCUSSION
This paper provides an overview of the smoking rates and characteristics of smokers in Taiwan. The persistence of a large gap between high male and low female rates, commonly seen in Southeast Asian countries, 14 has received limited attention but is worthy of special concern, as it may have played an important role in the shortening in life expectancy observed among males in these countries. 15 This large sex differential presents special challenges for the development of sex specific strategies for tobacco control. 16 17 For example, having effective or strict workplace smoking policies will discourage more males than females from smoking, as men smoke more than women at work by a factor of 10 or more. 18 A successful narrowing of the sex gap was achieved in the USA between 1965 (52% for males and 34% for females) and 1997-8 (26% for males and 22% for females), 19 mostly through the reduction in male smoking rates. Studying this experience in reducing male rates would be valuable, particularly if a mechanism can be developed to accomplish such narrowing in less time than the three decades it took for the USA. Lessons can also be learned from studying why most women do not smoke in Taiwan. It can be argued that girls, more than boys, in Taiwan routinely receive more pressure from society (''smoking is a male behaviour'' and ''nice girls do not smoke''), 20 from parents (girls respond more to parental authority), 21 and from financial constraints. 1 Knowledge about the factors that have kept smoking rates low for females might be applied to males in Asian countries. For example, through learning how girls responded to pressure, attempts can be made to make smoking more socially unacceptable, to encourage parents to be more assertive in their anti-smoking attitudes, and to raise cigarette prices sharply to limit resources. The finding that the proportion of underage to adult smoking rates was three times higher for girls than for boys, and the male to female ratio of underage smoking rates was 3.6 to 1, compared to 11 to 1 in the adults, merits special attention. If this ratio were to continue, smoking rates of adult women in Taiwan are likely to increase substantially in the coming years, and may reach the smoking rates of Japanese women, as they are three times higher than their Taiwan counterparts. 2 Again, we should carefully study why most women in Taiwan did not smoke and perpetuate the positive attributes.
The observation that staying in schools kept smoking rates low have important implications for resource allocation in tobacco control programmes. The vulnerable groups, such as those not attending high schools or those finishing high schools, traditionally did not receive special attention in Taiwan, and were seldom targeted before they became vulnerable.
Smoking quantity increased with age, reflecting the increasing degree of addiction to cigarettes. 22 23 Most smokers in Taiwan consumed relatively fewer cigarettes than their Western counterparts, with daily smokers averaging less than a pack a day for men and half a pack for women. The US male and female smokers smoked 24% and 55% more, respectively. 19 This characteristic of smokers, currently smoking less, has important public health implications, as there is room to smoke more as the economy improves in Taiwan. The currently reported lower relative risks, such as lung cancer, would increase 24 if smokers in Taiwan continue past trends of increasing quantity smoked per smoker. 10 The relative risks of smoking related diseases in Taiwan are also likely to increase with the steadily declining median ages of initiation. 25 The ages that smokers start smoking in Taiwan are now close to those in the USA (18 v 17 for males, and 20 v 18 for females), 12 The trend of becoming younger in the initiation age in Taiwan is of concern.
An important observation in this study is the low quit rate among males. The ratio of smoker/ex-smoker rates of close to 7 in Taiwan stands in stark contrast to a ratio near 1 in the USA, 19 indicating a particularly low rate of effective smoking cessation. In Taiwan, surveys found more than 80% of quitters quit for medical reasons. 26 The rapid decrease in the smoker/ex-smoker ratios with increasing age-for example, 26.2 in the 20-29 age group decreasing to 1.3 in the age 70 or older-supports the evidence on the importance of a medical reason for quitting. Since the opening of the cigarette market to foreign tobacco companies, Taiwan, like many other Asian countries, has spent much of its efforts in preventing youth from smoking. The sevenfold difference in the ratio of smoker/ex-smoker rates between Taiwan and the USA may be traced to this emphasis on prevention, with relatively little attention to cessation. Future tobacco control programmes not only should make cessation a much higher priority, but also such programmes should aim at the younger age groups, long before the development of smoking related medical diseases, to reduce the unnecessary pain and suffering. A large percentage of non-smoking women in Taiwan are exposed to ETS. The 58% exposure to ETS among nonsmoking women in Taiwan was 4.4 times higher than their counterparts in the USA (13.2%) as found in the 1994 NHIS study. 12 Such a high rate of ETS exposure became doubly serious in health risks 27 when these women actually resided in smaller and more crowded homes than their counterparts in the USA, averaging 1000 square feet per home living with extended families in Taiwan. 28 The age adjusted lung cancer rate in women has increased by 180% in the last 30 years in Taiwan, or a 6% increase per year, with the number of lung cancer deaths increasing by nearly sixfold during this time period. 29 ETS exposure has been shown to be associated with increased lung cancer in Japanese women, 30 but the extent to which the high ETS exposure in women in Taiwan was responsible for the rapid increase in female lung cancer has received relatively little attention in the public health literature. 31 Each day, nearly two thirds of infants, young children, and pregnant women are exposed to ETS. This finding, along with the large percentage of non-smoking women in Taiwan exposed to ETS, appears to reflect a lack of understanding of the associated ETS risks, including lung cancer, heart disease, asthma, sudden infant death syndrome, and other health risks to the fetus and newborns. 12 27 These ETS risks have been publicly accepted by the leading international tobacco companies, 32 but not the domestic maker of cigarettes, the Monopoly Bureau. Future policies should require the Monopoly Bureau to publicise those ETS risks at home and remedy any such lack of understanding.
In short, typical of most Asian populations, Taiwan has particularly high smoking rates for males and much lower rates for females. These low rates for women are likely to increase and may approximate those of Japanese women, if the current sex ratio of smoking by underage youth continues. The low quit rate among males, the high ETS exposure of women and young children at home, and the sharp increase in smoking rates when students left schools are of particular concern. For male rates to decrease substantially, cessation efforts will need to increase drastically, particularly for younger age groups.
What this paper adds
Taiwan has particularly high male smoking rates and much lower female rates, with a ratio of 11 to 1. Based on current trends, there is a strong potential for female rates to increase. Taiwan has a low quit rate among males, which reflects a historical emphasis on youth prevention programmes. Women and young children in Taiwan are exposed to high environmental tobacco smoke (ETS) at home. ETS has been socially accepted for decades, but its harmful effects are beginning to manifest.
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